Introduction
The incidence and prevalence of chronic kidney disease (CKD) have been increasing in recent years in developing countries (1) . The prevalence of CKD (10-13%) in Europe according to the PREVEND (2), EPIRCE (3) and HUNT (4) studies is similar to that reported by the Third National Health Examination Survey (NHANES III) (5) However, in developing countries, few studies have investigated the real prevalence of CKD in the general population. Data from the Latin American Society of Nephrology and Hypertension estimate that the prevalence of patients on renal replacement therapy increased from 129 per million population (pmp) in 1992 to 447 pmp in 2004 (6) . More recently, the Villarica Consensus Statement highlighted the need for screening and intervention studies of high-risk population for kidney disease to establish a real estimate of CKD in Latin America (7) .
In Brazil, the real prevalence of CKD is unknown. In 2003, Passos et al. (8) reported increased creatinine levels in 0.48% of a population screened from a small town in southwestern Brazil. They also reported a significant elevated creatinine plasma levels in older hypertensive individuals. Furthermore, Oliveira et al. (9) recently reported that the prevalence of end-stage renal disease in Brazil is approximately 390 pmp, which corresponds to one third of the prevalence in the USA. This finding suggests that CKD is an under-diagnosed condition in Brazil. This scenario indicates the need for programs of early identification and awareness of CKD in this area of the world. The aim of the present study was to report the results of a general chronic kidney disease awareness program applied by the ProRenal Foundation to an urban population in a large Brazilian city.
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Subjects and Methods

Study design
From January 2002 to January 2005 a total of 8883 individuals participated in the study in the city of Curitiba, the capital of the State of Paraná, which is located in southern Brazil, with an estimated population of 2 million inhabitants. Individuals younger than 13 years were excluded from the screening. The program was conducted by doctors, nurses and social workers and the main goal was to raise awareness of CKD by the detection of asymptomatic urinary abnormalities (dipstick test) and its association with the presence of hypertension, diabetes mellitus (DM) and age. Menstruating women were excluded up to three days after their period. Participants were self-referred to an existing Health Fair taking place in their area and organized by the Pro-Renal Foundation, a non-profit organization dedicated to patient assistance, education and research in kidney diseases (www.pro-renal.org.br).
All participants were weighed and had their height measured. BMI was calculated by dividing body weight by height squared (kg/m 2 ). Blood pressure was measured with a mercury sphygmomanometer using standard methods. Measurements were made by trained and certified staff with the subject in the sitting position. Systolic and diastolic blood pressure readings were derived from the average of two measurements. Mean arterial pressure was calculated as the sum of one third the systolic reading plus two thirds the diastolic reading. Hypertension was defined as self-reported (medical diagnosis) or by the use of antihypertensive medications and DM was defined as a previous history of diabetes (self-reported) and/or by the use of medications to treat diabetes.
Dipstick test
Participants were instructed to void a clean urine specimen into an appropriate container. The analysis was based on the dipstick reagent strip, which reacts with the urine producing color modifications over time (Combur Test UX, Roche Laboratory, Germany). The results were analyzed by comparing the test strip to a color chart attached to the tube label after a careful visualization of the strip. Patients were divided into the following groups according to the result of the dipstick test: hematuria alone, proteinuria alone, and concomitant presence of hematuria and proteinuria. The proteinuria results were recorded as (-) (normal, absence of proteinuria) or (+) (abnormal, presence of proteinuria) and abnormal results were graded as 1+, 2+, 3+, 4+.
Each individual received the printed result of urinalysis and comments about abnormalities, high blood pressure, or excessive weight. Individuals were instructed to seek medical attention when indicated. Educational leaflets about DM, hypertension, and prevention of CKD were also distributed. The Ethics Committee of Hospital Evangélico de Curitiba approved the study protocol.
Statistical analysis
Data are reported as means ± SD, or median and range as appropriate. Comparison between two groups was performed by the Student t-test for normally distributed variables, whereas the Mann-Whitney U-test was used for non-normally distributed variables. Categorical variables were analyzed using contingency tables. For non-normally distributed variables, correlations were performed with the Spearman rank tests. The difference was considered significant when P was less than 0.05.
Results
Clinical data
The clinical characteristics of the group are given in Table 1 . Of the 8883 individuals assessed, 44% were men, median age of 47 (17-93 years) and more than 90% of the subjects in the study population were Caucasian. Thirty percent had hematuria, 6% had proteinuria, and 3% had hematuria and proteinuria. The median of mean arterial pressure (MAP) values was 93 mmHg (range: 71-135 mmHg), 16% of the screened individuals reported a medical diagnosis of systemic hypertension, and 25% of the subjects, without a previous diagnosis of hypertension, had increased pressure rates (systolic blood pressure ≥140 mmHg and diastolic blood pressure ≥90 mmHg). Moreover, more than half of the diabetic individuals were hypertensive (P < 0.001; chi-square = 44.83). In the hypertensive population, 42% had a significant positive family history of hypertension (P < 0.0001; chi-square = 83.18) and 7% of them were diabetics (P < 0.0001; chi-square = 161.31). BMI median was 24.8 kg/ m 2 and a positive and significant correlation was found between BMI and MAP (Rho = 0.30; P < 0.001; Figure 1) . No significant differences were found in age, BMI, MAP, or history of DM in individuals with or without hematuria. On the other hand, hypertension, the concomitant presence of proteinuria and female gender were significantly higher in individuals with hematuria (Table 2 ). Proteinuria was significantly associated with age and hematuria (Table 3 ). In addition, proteinuria was significantly higher in hypertensive (P < 0.001; chi-square = 43.14) and diabetic patients (P < 0.001; chi-square = 44.83) and more than half of the diabetic individuals were hypertensive (P < 0.001; chi-square = 44.83). However, neither BMI nor gender was associated with the presence of proteinuria. Finally, older people (age >60 years) had significantly M. Mazza Nascimento and M.C. Riella www.bjournal.com.br Data are reported as means ± SD, percent or median (range). Table 3 . Table 3 . Table 3 . Table 3 . Figure 1 . Figure 1 . Figure 1 . Figure 1 . Correlation between body mass index (BMI) and mean arterial pressure (MAP).
higher BMI, proteinuria, hematuria, hypertension, and DM compared to the younger population (Table 4) .
Discussion
The main finding of the present study was a significantly higher prevalence of proteinuria and hematuria in older individuals with hypertension and/or DM. The prevalence of proteinuria in the current study was 6%. This finding agrees with other studies, performed in Bolivia and Japan, in which the prevalence of proteinuria ranged from 4 to 6% (10, 11) . The importance of detecting proteinuria in the general population is relevant. In fact, proteinuria is a reliable marker of the severity of CKD and a powerful and independent predictor of its progression (12, 13) . We also observed that the presence of proteinuria was more evident in the high-risk population (older, diabetic, and hypertensive patients). Several literature reports (14-16) have Screening for chronic kidney disease www.bjournal.com.br pointed out in particular the association between proteinuria, microalbuminuria and cardiovascular disease in diabetic patients. However, this association is less clear in non-risk populations. In the Framingham Heart Study (17), proteinuria, detected by dipstick, was an independent marker of cardiovascular mortality in women but not in men. More recently, Brantsma et al. (18) reported that urinary albumin excretion is a powerful predictor of cardiovascular events during the first 5 years of follow-up in a community-based population.
Regarding CKD progression, Iseki et al. (11) observed that, compared to hematuria, proteinuria was a more potent predictor of CKD progression, with a cumulative 7.1% incidence of CKD in screened persons with a 2+ proteinuria score. They also reported that proteinuria was a strong and independent predictor of mortality in a mass screening setting. Furthermore, Boulware et al. (19) demonstrated that the early detection of proteinuria, aimed at slowing the progression of CKD and decreasing mortality, was not cost-effective unless selectively directed toward high-risk groups (hypertensive and diabetic populations). In the current study, the presence of hematuria (30%) in the screened population as a whole was very high. Hematuria is more common in women, as also reported by others (20) . Plata et al. (10) studied the prevalence of renal disease in subjects with urinary abnormalities by the analysis of fresh urine in a program of renal disease screening in Bolivia. These investigators showed that hematuria and urinary tract infection were by far the most common urinary abnormalities detected. However, a confirmatory second analysis did not confirm the presence of hematuria in 35% of the subjects. Similarly, the high prevalence of hematuria detected in the present study should be confirmed in a second urine analysis. The combination of hematuria and proteinuria is a powerful predictor of significant parenchymal disease (21). Yamagata et al. (22) demonstrated that 14.9% of a screened asymptomatic population with this urinary abnormality developed CKD within 5.8 years of follow-up. Although the cited study showed that patients with pure hematuria did not exhibit renal insufficiency, 10.6% of them were proteinuric during the follow-up period. Therefore, careful observation and follow-up are needed for these patients.
It has been reported that the prevalence of hypertension in Latin America reaches almost 30%, although more than half of the patients are unaware of this condition (23). Hsu et al. (24) showed that even a relatively modest elevation in blood pressure was an independent risk factor for CKD and the early recognition of this condition should be part of strategies for CKD prevention. It is interesting to note that in the present investigation 25% of the studied population, without a previous diagnosis of hypertension, had increased blood pressure rates. It is important to stress that this diagnosis needs further confirmation since blood pressure was measured on only a single occasion and in the presence of the "white coat" effect. These individuals need to be aware of the risks of hypertension and at the same time should be referred for medical followup to confirm or not the presence of hypertension.
Non-insulin-dependent DM is the major contributor to the increase of CKD throughout the world. On average, 30% of diabetics will develop nephropathy (25) . There is an estimate of 19 million patients with this condition in Latin America (23) . The participants in the present study who reported having DM also had a higher prevalence of hypertension, proteinuria and a higher BMI (data not shown), and were significantly older. These results illustrate the need to provide to this special group of patients more information about their risk of kidney and cardiovascular disease, which requires a public health prevention strategy.
It has been a source of debate which screening strategy should be used to detect CKD patients: specific target individuals (subjects with hypertension, DM and cardiovascular disease) rather than the general population should be screened for CKD detection in screening programs (26) . It is important to stress that in the present study the screened population was self-referred to our fairs. Therefore, these individuals were interested in becoming aware of their kidney disease, a fact that may not reflect the real prevalence of kidney disease in the general population. It has been reported that, for every patient with known hypertension and DM, there is an individual for whom the diagnosis has not been made (27) .
Our study had several limitations. First is the fact that the screened subjects were individuals who showed concern about their general health, and they should therefore be considered as a self-selected population. Second, proteinuria, hematuria and other laboratory variables were determined only once. Orthostatic proteinuria, diet, infection, menstruation, transient fever, hydration status, and physical activity may affect the level of protein and blood in urine. In the NHANES III survey, only 63% of the initially positive results of microalbuminuria could be confirmed on repeat testing (28) . Third, neither microalbuminuria nor creatinine was measured to determine more precisely the extension of kidney disease. Finally, most screened individuals were Caucasian, a fact that may not be representative of Brazilian ethnicity compared to other Brazilian areas where the prevalence of Caucasians is lower (29).
The present study describes the strategy adopted to raise awareness about CKD in a community and the pre-M. Mazza Nascimento and M.C. Riella www.bjournal.com.br liminary results obtained. Although we understand the limitations for the interpretation of our results, mainly related to the self-referred process, we believe this is a valid strategy. The National Kidney Foundation Early Evaluation Program (KEEP) (30) targets a population with the highest risk of developing CKD, i.e., those with a high risk of hypertension and diabetes. On the other hand, the NHANES III (5) series is a cross-sectional survey monitoring the health and nutritional status of the non-institutionalized civilian population in the United States. While the KEEP survey targets a high-risk population and the NHANES III targets randomly selected individuals in the community, our strategy uses the "convenient sample" approach through the promotion of health fairs in the community. We believe that programs such as ours also help raise awareness in the community for risk factors of chronic kidney disease. Non-governmental organizations such as our Kidney Foundation can amplify the health care activities of local governments, particularly in the prevention arena.
